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Tight junctions loosen up
T
ight junctions are 
more flexible than 
researchers realized, 
as Shen et al. show. The team 
discovered that proteins are 
constantly entering and leav-
ing these connections between 
epithelial cells. The continual 
remodeling might allow or-
ganisms to adjust the perme-
ability of cell layers.
In locations such as the 
skin and the lining of the intes-
tines, epithelial cells snuggle 
up to each other to form tight 
junctions. More than 30 pro-
teins cluster at tight junctions, 
including ZO-1, which settles 
on the inner surface of the cell 
membrane and links the junction to the cytoskeleton. 
Two other tight junction proteins, occludin and 
claudin-1, crisscross the membrane. The standard 
view of tight junctions was that they are static, with 
the proteins pretty much locked in place.
The researchers had previously observed a 
subtle fl  ow of tagged occludin molecules in tight 
junctions, suggesting that proteins enter and 
leave the junctions or that the entire structure 
changes position.
To distinguish between these possibilities, 
Shen et al. used fl  uorescence recovery after photo-
bleaching and a related technique, fl  uorescence 
loss in photobleaching, to track ZO-1, occludin, 
and claudin-1. ZO-1, they found, was a restless 
protein that continually cycled between tight 
junctions and the cytoplasm. Occludin was also a 
traveler, but it got around through a different 
mechanism. The protein moved within the junction, 
the team discovered. It could also enter and leave 
the junction while remaining within the mem-
brane. Claudin-1, by contrast, was the homebody 
of the trio, largely staying put.
The work indicates that cells are constantly 
tinkering with the tight junctions, removing and 
adding proteins. The researchers speculate that 
the body alters the lineup of proteins in the junctions 
to control how much can pass through epithelial 
layers. For example, after a meal the intestine 
might loosen the junctions to allow absorption of 
more nutrients. 
Shen, L., et al. 2008. J. Cell Biol. 
doi:10.1083/jcb.200711165.
Turning back the clock for Schwann cells
M
yelin-making Schwann cells 
have an ability every aging 
Hollywood star would envy: 
they can become young again. Parkinson 
et al. have pinned down a protein that 
returns the cells to their youth, a ﬁ  nding 
that might help researchers understand 
why myelin production falters in some 
diseases.
Wrapped around neurons in the 
peripheral nervous system, Schwann cells 
can “dedifferentiate” into a state in which 
they can’t manufacture myelin. Reverting 
to an immature type of cell speeds heal-
ing of injured nerves. Researchers knew 
that the protein Krox-20 pushes immature 
Schwann cells to specialize and form 
myelin, but they didn’t know what prompts 
the reversal. One suspect was a protein 
called c-Jun, which youthful Schwann 
cells make but Krox-20 blocks.
Parkinson et al. cultured neurons 
with Schwann cells whose c-Jun gene 
they could activate. Turning on the gene 
curbed myelination, suggesting that c-Jun 
prevents young Schwann cells from 
growing up. c-Jun also prodded mature 
Schwann cells to become youthful again, 
the researchers discovered. Schwann 
cells that are separated from neurons 
normally dedifferentiate, but the team 
found that the cells remained special-
ized if c-Jun was missing. They suspect 
that c-Jun works in part 
by activating Sox-2, as 
this protein also inhibits 
myelination.
The researchers now 
want to investigate whether 
c-Jun is involved in illnesses 
where myelin dwindles, 
such as Charcot-Marie 
Tooth disease and Guillain-
Barre syndrome. The re-
sults might also provide clues about 
multiple sclerosis, in which immune attacks 
destroy myelin in the central nervous 
system. Unlike Schwann cells, oligoden-
drocytes, the myelin makers in the cen-
tral nervous system, can’t revert to an 
immature state. Whether c-Jun affects 
oligodendrocyte differentiation isn’t 
known. 
Parkinson, D.B., et al. 2008. J. Cell Biol. 
doi:10.1083/jcb.200803013.
A sliced nerve retains more myelin if c-Jun is absent (left) 
that it does in controls (right).
Occludin (red) and Claudin-1 (green) overlap at 
the tight junctions (yellow).